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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an external 
heating rotary kiln in which a ceramic core tube is 
protected against cracking while ensuring a high 
thermal efficiency. 

SOLUTION: A ceramic core tube 1 is covered with a 
metallic protective tube 2 and supported softly, at 
the parts covering the opposite ends of the core 
tube 1, by a ground packing 4 used as a shaft 
sealing member at the rotary part. Since the core 
tube 1 is not required to be tightened at the 
supporting part and can slide in the axial direction 
of the core tube 1, undue thermal stress or thermal 
stress gradient is not generated in the axial and 
circumferential directions of the core tube 1. 
Consequently, the ceramic core tube 1 is protected 
against cracking and a high thermal efficiency can 
be ensured. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The outside heat type rotary kiln characterized by having covered both ends by the metal 
protecting tube of a work tube supported free [ rotation ] at least, and for this protecting tube having 
contained the gland packing which forms a packing box in the protecting tube inside side of each 
part grade of a wrap, and contacts the peripheral face of a work tube in the both ends of a work tube 
at this packing box in the outside heat type rotary kiln in which the work tube was formed with 
ceramics, and supporting a work tube possible [ sliding ] to shaft orientations with this gland . 
packing. 

[Claim 2] The outside heat type rotary kiln according to claim 1 which established a means to 
regulate movement to the shaft orientations of the aforementioned work tube. 
[Claim 3] The outside heat type rotary kiln according to claim 1 or 2 which the support position of 
the aforementioned protecting tube was made to agree, and prepared the support position of the work 
tube by the aforementioned gland packing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the outside heat type rotary 

kiln which used the work tube made from ceramics 

[0002] 

[Description of the Prior Art] In the outside heat type rotary kiln used for baking and dryness of the 
ceramic raw material with which a high grade is demanded, in order to prevent the contamination by 
work-tube material, the work tube made from ceramics is used. Although the work tube made from 
ceramics has the outstanding thermal resistance, it has the problem which the crack by thermal stress 
etc. tends to produce. For this reason, various devices are tried by the manner of support and the 
protection method of the work tube made from ceramics. 

[0003] For example, in the outside heat type rotary kiln indicated by JP,10-148469,A, as shown in 
drawin g_6 , the supporter 52 of the work tube 5 1 made from ceramics was formed in four shaft 
orientations, the support span was shortened, and the heat transfer heater 53 as a heating means is 
arranged among these supporters 52. Each supporter 52 is quadrisected by the hoop direction, and in 
order to perform adjustment and alignment adjustment of a work tube 5 1 of the bolting force, the 
bearing bar (illustration ellipsis) which can move to radial is attached in each divided supporter 52. 
The gap of a bearing bar and a work tube 51 is filled up with the padding 54 of the shape of a 
blanket, such as a ceramic fiber, and a work tube 51 moves to shaft orientations with each supporter 
52 at the time of thermal expansion, and supposes that the thermal stress of shaft orientations will be 
canceled. . 

[0004] Moreover, the work tube 55 made from ceramics is inserted into the outer case 56 of heat- 
resistant metal, indeterminate form heat insulators (illustration ellipsis), such as a ceramic-fiber 
blanket, are stuffed into the crevice between both, and it is made to protect a work tube 55 in what 
was indicated by JP,6-3054,A, as shown in drawing 7 . The heater 57 as a heating means encloses an 
outer case 56, and is arranged in the furnace body 58. In this thing, since the work tube 55 is 
protected through the outer case 56 even if some cracks arise in a work tube 55 with thermal stress 
etc., it is supposed that operation is continuable, without producing un-arranging like **. 
[0005] Since the former admits movement of the shaft orientations of a work tube 51 with the 
supporter 52 of a work tube 51, although the thermal stress of the shaft orientations of a work tube 
5 1 can be eased Since it is necessary to secure the bolting force radial [ in each supporter 52 ] in 
order to align a work tube 5 1 A big heat strain difference is produced and the problem which is easy 
to produce a crack in the thermal stress of the hoop direction generated in these boundary portions is 
among portions other than supporter 52 by which the thermal expansion of work-tube 51 
circumferenciai direction in a supporter 52 is restrained, and thermal expansion is not restrained. 
[0006] Since the latter is supporting the work tube 55 through the outer case 56 through padding 
over an overall length, although it has the effect that a big heat strain difference is not locally 
produced in shaft orientations at a hoop direction, but the crack by thermal stress can be prevented, 
since the heat insulator is stuffed between the work tube 55 and the outer case 56, there is a problem 
to which thermal efficiency becomes bad. 
[0007] 

[Problem(s) to be Solved by the Invention] Then, the technical problem of this invention is offering 
the outside heat type rotary kiln which a crack's does not occur in the work tube made from 
ceramics, and has secured high thermal efficiency. 
[0008] 

[Means for Solving the Problem] In the outside heat type rotary kiln in which, as for this invention, 
the work tube was formed with ceramics in order to solve the above-mentioned technical problem 
Both ends are covered by the metal protecting tube of a work tube supported free [ rotation ] at least. 
This protecting tube contained the gland packing which forms a packing box in the protecting tube 
inside side of each part grade of a wrap, and contacts the peripheral face of a work tube in the both 
ends of a work tube at this packing box, and adopted the composition which supported the work rube 
possible [ sliding ] to shaft orientations with this gland packing. 
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[0009] That is, both ends were covered by the metal protecting tube at least, and without this 
protecting tube's having utilized the gland packing of a work tube used as shaft-seal-part material of 
the rotation section by the wrap part in the both ends of a work tube, having supported the work tube 
soft, and binding a work tube tight with this supporter, sliding to the shaft orientations of a work tube 
is also enabled, and it was made for neither big thermal stress nor thermal stress inclination to occur 
also in the shaft orientations of a work tube, and the method other side gap of a periphery. 
[0010] The omission stop of an emergency work tube can be carried out by establishing a means to 
regulate movement to the shaft orientations of the aforementioned work tube. 

[001 1] The hit by the work tube of gland packing can be made more into homogeneity by making the 
support position of the aforementioned protecting tube agree, and preparing the support position of 
the work tube by the aforementioned gland packing. 
[0012] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained based 
on drawin g,! or drawingj. . DrawingJ, or drawing 4 shows the 1st operation gestalt. As an outside 
[ this ] heat type rotary kiln is shown in drawing 1 and drawing 2 , the work tube 1 made from 
ceramics is inner-**(ed) by the metal protecting tube 2, a packing box 3 is formed in the both-ends 
inside side of the protecting tube 2, gland packing 4 is contained by each packing box 3, and the 
work tube 1 is supported by the protecting tube 2 through gland packing 4. It lets the center section 
of the work tube 1 which had both ends supported pass in the electric furnace 5 as a heating means 
with the protecting tube 2. In addition, as a heating means, an air-heating furnace etc. is also 
employable. 

[0013] The entrance hood 6 is formed in supply one end of the aforementioned work tube 1, the 
outlet hood 7 is formed in eccrisis one end, and the supply pipe 8 of a raw material penetrates the 
entrance hood 6, and is inserted in the supply edge of a work tube 1. The entrance 9 of air is 
established in the upper part of the outlet hood 7, the outlet 10 of exhaust gas is established in the 
upper part of the entrance hood 6, and the exhaust port 1 1 of a product is formed in the lower part of 
the outlet hood 7. In addition, vibration is given to a supply pipe 8 by the oscillating means 
(illustration ellipsis), and it can supply a raw material now smoothly. 

[0014] The peripheral face of the aforementioned protecting tube 2 is made to agree with the shaft- 
orientations position of a packing box 3, two tires 12 and 13 are attached in it, and the protecting 
tube 2 is supported free [ rotation ] on a pair each of rollers 14 and 15 through these tires 12 and 13. 
Moreover, the sprocket 16 is attached in the peripheral face between the entrance hood 6 and the tire 
12 of supply one end, the protecting tube 2 rotates with the chain almost wound around a sprocket 
16, and the work tube 1 supported by the protecting tube 2 through gland packing 4 with this also 
rotates. 

[001 5] As shown in drawing 3 , the collar 17 which faces across the ends of a tire 12 is formed in the 
roller 14 which supports the tire 12 of aforementioned supply one end, thermal expansion of the 
protecting tube 2 is carried out to right and left a center [ a supporting point with a roller 14 ], and 
the shaft-orientations displacement by thermal expansion becomes large by eccrisis one end. For this 
reason, the roller 15 which supports the tire 13 of eccrisis one end is broadly formed so that it can 
respond to this shaft-orientations displacement. 

[0016] The annular stopper 18 which regulates shaft-orientations movement of a work tube 1 is 
attached in supply one end of the aforementioned protecting tube 2, and the body 19 projected to a 
stopper 18 at the supply one end inner circumference of a work tube 1 is formed in it. This body 19 
prevents that a raw material falls from the crevice between work-tube 1 end face and a stopper 18. 
[0017] On the other hand, the tubed discharge guide 20 which covered discharge one end of a work 
tube 1, and was extended on the outside of a work tube 1 is attached in discharge one end of the 
protecting tube 2. This discharge guide 20 is for stabilizing and dropping a product to the position of 
the outlet hood 7, even if a work tube 1 expands and contracts according to thermal expansion. 
Moreover, four stoppers 21 which regulate shaft-orientations movement of a work tube 1 are formed 
in the edge inside side of the discharge guide 20 so that it may project with the phase of 90 degrees. 
[0018] As shown in drawing_4 , the aforementioned packing box 3 changes from the cylinder part 
material 23 which has the outward flange 22, and the annular presser-foot board 24 to an end, and 
the packing follower ring 25 is attached in the flange 22 with the bolt 26 and the nut 27. Gland 
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packing 4 is contained at the inner circumference side of the cylinder part material 23, and is pinched 
by the presser-foot board 24 and the packing follower ring 25 through the protect ring 28 of ends. 
Although illustration is omitted, the packing box 3 of discharge one end is also the same 
composition. 

[0019] Each packing box 3 which contained the aforementioned gland packing 4 is pressed down 
from the both ends of the protecting tube 2, respectively, carries out a board 24 side previously, is 
inserted, and is stopped by the level difference section 29 of protecting tube 2 inner skin. It presses 
down with a flange 22 and the bolt mounting eye 30 is formed in the board 23 at four hoop 
directions, a bolt 31 is screwed on these bolt mounting eyes 30 from the outside of the protecting 
tube 2, and a packing box 3 is fixed to them. 

[0020] Since the aforementioned gland packing 4 supports a work tube 1 softly from a perimeter, it 
does not bind a work tube 1 tight with this supporter, and also enables sliding to the shaft 
orientations of a work tube 1, and generates neither big thermal stress nor thermal stress inclination 
also in the shaft orientations of a work tube 1 , and the method other side gap of a periphery. 
[0021] Drawing 5 shows the 2nd operation form. The both ends of a work tube 32 are supported by 
each protecting tubes 33 and 34 with the gland packing 36 with which the outside [ this ] heat type 
rotary kiln was contained by the packing box 35 which the work tube 32 made from ceramics was 
formed in the protecting tubes 33 and 34 of wrap metal only to the both ends of a work tube 32, and 
was formed in the inside side of each protecting tubes 33 and 34. Every two tires 37a, 37b, 38a,' and 
38b are attached in each protecting tubes 33 and 34, these tires 37a, 37b, 38a, and 38b are supported 
free [ rotation on the rollers 39a 39b, 40a, and 40b by which a rotation drive is carried out 
synchronously ], and a work tube 32 rotates with each protecting tubes 33 and 34. 
[0022] The packing box 35 which contains the aforementioned gland packing 36 is formed in the 
middle of Tires 37a and 37b and Tires 38a and 38b, respectively. Moreover, the collar 41 which 
regulates the ends of Tires 37a and 38a, respectively is formed, and each rollers 40a and 40b which 
support the protecting tube 34 of discharge one end expect the thermal expansion of a work tube 32 
on Rollers 39a and 40a, and are broadly formed in them. Since other portions were the same as the 
1st operation form, they were expressed as the same sign as drawing 1 . In an outside [ this ] heat 
type rotary kiln, since a work tube 32 is directly heated with an electric furnace 5, thermal efficiency 
can be raised more. 

[0023] Outside each operation form mentioned above, since the edge of a work tube out of which it 
came to the outside of a heating means is covered by the protecting tube, cooling of the work-tube 
edge by the atmosphere is eased, and a heat type rotary kiln makes small a temperature gradient with 
a work-tube center section, and also has the effect of reducing thermal stress. 

[0024] Moreover, although the work tube was installed horizontally, you may make it incline a little 
towards discharge one end with each operation form mentioned above 
[0025] . 

[Effect of the Invention] As mentioned above, a heat type rotary kiln outside this invention Even if 
there are few work tubes made from ceramics, both ends are covered by the metal protecting tube, 
this protecting tube the both ends of a work tube by the wrap part Utilize the gland packing used as 
shaft-seal-part material of the rotation section, and a work tube is supported soft. Since sliding to the 
shaft orientations of a work tube is also enabled and it was made for neither excessive thermal stress 
nor thermal stress inclination to produce it in the shaft orientations and the circumferencial direction 
of a work tube, without binding a work tube tight with this supporter The crack initiation of the work 
tube made from ceramics can be prevented, and high thermal efficiency can be secured. 
[0026] Moreover, by establishing a means to regulate movement to the shaft orientations of the 
aforementioned work tube, the omission stop of an emergency work tube can be carried out, and the 
hit by the work tube of gland packing can be made more into homogeneity by making the support 
position of the aforementioned protecting tube agree, and preparing the support position of the work 
tube by the aforementioned gland packing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DrawingJJ a heat type rotary kiln is shown outside the 1st operation gestalt ~ a part - ellipsis 
drawing of longitudinal section 

[Drawing 2] The cross section which met the II-II line of drawing 1 
[Drawing 3] The important section expanded sectional view of drawing 1 
[Drawjng.4] The important section expanded sectional view of drawing 3 

[Drawing 5] a heat type rotary kiln is shown outside the 2nd operation gestalt - a part - ellipsis 
drawing of longitudinal section 

[Drawin g_6] Drawing of longitudinal section showing a heat type rotary kiln outside the former 
[Drawin gJ], Drawing of longitudinal section showing a heat type rotary kiln outside everything but 
the former 

[Description of Notations] 

1 Work Tube 

2 Protecting Tube 

3 Packing Box 

4 Gland Packing 

5 Electric Furnace 

6 Entrance Hood 

7 Outlet Hood 

8 Supply Pipe 

9 Entrance 

10 Outlet 

1 1 Exhaust Port 

12 13 Tire 
14 15 Roller 

16 Collar 

1 7 Sprocket 

18 Stopper 

19 Body 

20 Eccrisis Guide 

21 Stopper 

22 Flange 

23 Cylinder Part Material 

24 Presser-Foot Board 

25 Packing Follower Ring 

26 Bolt 

27 Nut 

28 Protect Ring 

29 Level Difference Section 

30 Bolt Mounting Eye 

31 Bolt 

32 Work Tube 

33 34 Protecting tube 

35 Packing Box 

36 Gland Packing 

37a, 37b, 38a, 38b Roller 
39a, 39b, 40a, 40b Tire 
41 Collar 
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DRAWINGS 



fDrawing 1] 
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[Drawing 3] 




[Drawing^] 
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